negative chronic active hepatitis and in cryptogenic cirrhosis (Tage-Jensen et al. 1977 Autoimmunity and the Thyroid Gland Disturbances of autoimmunity are now identified in many common thyroid diseases. Hashimoto (1912) originally observed extensive lymphocytic infiltration of the thyroid in goitrous hypothyroid patients but it was not until 1957 that Doniach & Roitt (1957) described a circulating antibody to thyroglobulin in patients with Hashimoto's disease. Since then, other thyroid autoantibodies have been characterized and it has been noted that a variable degree of lymphocytic infiltration of the thyroid is found in many patients, who do not necessarily have disturbed thyroid function. This group of euthyroid patients are classified as 'lymphocytic thyroiditis' or 'lymphadenoid goitre'. Lymphocytic infiltration is also a common histological feature in the thyroid gland in Graves' disease. It has been proposed that disorders of thyroid function could be placed in a spectrum ranging from myxcedema at one end of the scale, through 'lymphadenoid goitre', to florid thyrotoxicosis at the other end.
In the pathogenesis of thyroid disease it has long been recognized that genetic influences are important (Martin 1945) . It has also been demonstrated that thyroid autoantibodies are found with increased frequency in the relatives of patients with thyroid disturbances (Hall & Stanbury 1967 , Howell-Evans et al. 1967 ). So far, information obtained from studies of histocompatibility antigens have not been easy to interpret and advances in the identification of other antigens may be needed before any pattern of linkage emerges.
It is also uncertain, at this stage, whether disturbances of T-, B-and K-cell function play an important role in autoimmune thyroiditis. It has been postulated that a deficiency in T cells may be the key factor in initiating the whole process but, ultimately, all three categories of lymphocyte may be involved (Urbaniak et al. 1973 , Irvine 1974 .
Humoral Thyroid Autoantibodies
The first thyroid autoantibody to be clearly identified was the antibody to thyroglobulin, originally detected by a relatively insensitive precipitation technique. It is now usual to use the much more sensitive 'tanned red cell' test. Similarly, microsomal antibodies were originally detected by complement fixation but this was displaced in turn by immunofluorescence studies and now by another tanned red cell technique in which the microsomal antigen is used to coat the red cell membrane (Bird & Stephenson 1973) . The clinical significance of the second colloid antigen is unclear and the nonspecific antinuclear factor is also of little help diagnostically in thyroid disturbances. It is, however, true to say that the presence of significant levels of the long-acting thyroid stimulator or the long-acting thyroid stimulator protector is a good marker of thyrotoxicosis.
Apart from these thyroid stimulating immunoglobulins, high titres of the other thyroid antibodies are not particularly useful diagnostically. Nevertheless, autoimmune thyroiditis may be predicted with confidence when the titres of either the microsomal or the thyroglobulin antibody are very high. Fortunately, there are now sensitive methods for the measurement of thyroid hormones, which simplify the assessment of thyroid function. Thus, whilst the detection of these autoantibodies is of considerable interest, the main clinical implication is that their presence greatly strengthens the clinical diagnosis of autoimmune thyroiditis unsupported by histological evidence, so that operation to confirm the diagnosis may be avoided in most cases. It is particularly important, however, to emphasize that, if carcinoma of the thyroid is suspected, then the presence of high antibody titres should not deter the surgeon from thyroid exploration. It does not appear probable that the circulating antibodies to thyroglobulin or the microsomal antibody play any significant role in the destructive aspects of thyroiditis but, in the case of the thyroidstimulating autoantibodies, there is evidence which suggests that they are responsible for the excessive thyroid activity of Graves' disease.
Role of Thyroid-stimulating Autoantibodies in the Pathogenesis ofGraves' Disease
In 1949, Purves & Griesbach described the thyroid stimulatory effects of the injection of serum from patients with Graves' disease into guinea pigs treated with thyroxine. In contrast to control animals, the thyroids of those receiving thyrotoxic serum showed clear histological evidence of thyroid activation. Confident that there was a humoral thyroid stimulator in Graves' disease, Adams & Purves (1956) showed that the serum of patients with Graves' disease contained a longacting thyroid stimulator (LATS) which caused a sustained discharge of radioiodine from the thyroid glands of guinea pigs treated with thyroxine.
The pattern of discharge of radioiodine-labelled thyroid hormone differed in its prolonged time course from the short-acting effects of pituitary extracts rich in thyroid-stimulating hormone (TSH). It was some years before this observation was generally accepted and even longer before it was recognized that the thyroid-stimulating activity in the serum of patients with Graves' disease was associated with immunoelectrophoretically pure IgG molecules and that the activity could be located in the variable region of the H chain (Smith, Munro & Dorrington 1969 , Smith, Dorrington & Munro 1969 . The sustained time course of action led to the name long-acting thyroid stimulator (LATS) being adopted and considerable controversy ensued as to whether this particular IgG molecule, which was specifically bound by extracts of human thyroid tissue, was, as appeared to be the case for the other thyroid antibodies, merely the consequence rather than the cause of the excessive thyroid activity in Graves' disease. A major objection to accepting LATS as the sole cause of the hyperthyroidism of Graves' disease was its absence from the serum of some patients with undoubted severe thyrotoxicosis (Chopra et al. 1970 ). However, the hypothesis received an additional stimulus when Adams & Kennedy (1967) showed that in LATS-negative patients with Graves' disease, there was frequently another type of immunoglobulin G which bound to the same 4S human thyroid binding protein as does LATS-IgG. In various other experimental situations this second type of immunoglobulin, named LATS-'protector' (LATS-P) because of its ability to block LATS binding to its human thyroid-binding protein, has been shown to stimulate the human thyroid. Subsequent papers have used several different terms to describe immunoglobulin-G-associated thyroid-stimulating activity in Graves' disease ( Table 1) . The work of Smith & Hall (1974) , which was developed from the observations of Manley et al. (1974) , is of particular interest as they reported that the capacity of IgG, prepared from patients with Graves' disease, to block the binding of labelled TSH preparations to human thyroid membranes, was related to the extent to which adenylate cyclase activity was stimulated in their membrane preparations. Studies are now in progress in different centres attempting to relate measurements by these different methods to each other and it is most important that all experiments are related to the MRC standard for LATS which is available for such studies. Influenced by the very much greater prevalence of LATS-protector, Adams (1975) has claimed that LATS-P is the sole important patho- Table I Nomenclature for thyroid-stimulating activity associated with immunoglobulin G in thyrotoxicosis
Reference
Nomenclature Adams & Purves 1956 Long-acting thyroid stimulator (LATS) Adams & Kennedy 1967 LATS-protector (LATS-P) Onaya et al. 1973 Human thyroid stimulator (HTS) Smith & Hall 1974 Thyroid-stimulating immunoglobulin (TSI) Orgiazzi et al. 1976 Human thyroid adenylate cyclase stimulator (HTACS) genetic agent in Graves' disease. It has been shown, however, that when LATS is present in a serum sample from a patient with Graves' disease there is, almost invariably, an excess of LATS-protector. Others have expressed the view that it is more likely that both LATS and LATS-P are members of a common population of thyroid autoantibodies to a membrane-bound antigen of the human thyroid, which occasionally will cross-react with the thyroid of mice and cause activation in the McKenzie type of assay, but which, more frequently, can bind to the same human thyroid binding protein but does not stimulate animal thyroids. It is, however, of relatively minor importance in relationship to the broader hypothesis that the excessive thyroid activity of Graves' disease is due to thyroid-stimulating autoantibodies. Direct evidence in support of this hypothesis is clearly difficult to obtain, but Adams et al. (1974) have shown that there is a relationship between LATS-P levels in serum and the rate of radioiodine turnover in patients with thyrotoxicosis. Studies in neonatal thyrotoxicosis have also provided convincing evidence that this self-limiting form of Graves' disease, which occasionally afflicts the newborn children of mothers with a history of Graves' disease, is due to direct maternal to fetal transfer of IgG molecules with thyroid-stimulating properties. Assay of cord and maternal blood, and the measurement of the levels of LATS and LATS-P in mothers with a history of Graves' disease, clearly show that this syndrome is likely to occur if a critical thyroid-stimulating antibody titre is exceeded in maternal serum during the third trimester. In a study of 93 mothers with a history of Graves' disease it was possible to predict 12 cases of neonatal thyrotoxicosis prenatally by measurement of LATS and LATS-P levels.
No satisfactory explanation has yet been obtained for the association between pretibial myxcedema and LATS (Kriss et al. 1964) and no clear relation between autoimmune disturbances and the ophthalmic manifestations of Graves' disease has been established.
We are, clearly, still far from a full understanding of the pathogenesis of disturbances of autoimmunity in thyroid diseases. Nevertheless, study of this gland has been particularly illuminating because of the availability of sensitive methods for assessing the relationship between humoral antibodies and the state of thyroid function. A study of the role of thyroid-stimulating immunoglobulins in relation to the progress of Graves' disease under treatment is urgently needed. It is likely that future advances will come in the area of cell-mediated immune mechanisms from a better understanding of the events which initiate the autoimmune abnormalities.
